Background: It has been suggested that longitudinal rather than cross-sectional growth standards be used to assess individual growth patterns. Thus, the aim of this study was to follow boys and girls throughout their pubertal years, so that a mixed longitudinal growth curve of height, weight, sitting height, arm span, skinfold thickness, body mass index (BMI), and the ratio of sitting height or arm span to stature, could be obtained.
Introduction
The accurate assessment of physical growth and development in children has attracted much attention from health care providers and pediatricians. Many studies report growth standards for height, weight, and triceps skinfold thickness for children in Taiwan. [1] [2] [3] [4] However, such studies are based on cross-sectional surveys, and differ from standards for individual longitudinal growth. It has been argued that longitudinal, rather than cross-sectional, growth standards should be used to assess individual linear growth. Indeed, differences are particularly marked in standards for growth velocity. [5] [6] [7] [8] Height and weight are the most common parameters used for assessing growth patterns. Besides standing height, growth rates in different parts of the body can be determined from sitting height, arm span, and the ratio of sitting height or arm span to stature. Such growth charts are useful for evaluating disproportional growth retardation. Hence, this study was designed to follow boys and girls, from one district of Taipei, throughout their pubertal years, and to obtain longitudinal growth curves for sitting height, arm span, skinfold thickness, body mass index (BMI), and the ratio of sitting height or arm span to stature. Due to yearly graduation, the entire study population finally comprised only 313 boys and 308 girls. Anthropometric measurements of sitting height, arm span, and subcutaneous fat for standard skinfold measurements of the biceps and triceps (Lange skinfold caliper), were obtained by the same trained technician. The midpoint of the 12-month interval during which the maximum yearly sitting-height and arm-span increment occurred was recorded as the age at peak sitting-height velocity and peak arm-span velocity, respectively.
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Sitting height, leg length, and arm span were plotted by calculation of data at 6-monthly intervals. Sitting height was measured using the sitting-height table, with the subject sitting with their back straight, head in the sagittal plane, and upper surface of the thighs horizontal and feet supported so that a right angle was formed between the thighs and the backs of the calves. Leg length was measured, using a standingheight meter, from the plantar surface of the feet to the superior external border of the left greater trochanter. Arm span is the longest distance from the tip of the third digit on the left hand to the tip of the third digit on the right hand and, thus, includes shoulder width, and the length of both arms and hands; each child stood erect facing a wall, to which a tape ruler was attached in a plane parallel to the floor, but at the child's shoulder level.
Statistical data are presented as mean ± standard deviation (SD). Descriptive statistics and percentiles were estimated using flexible mathematic functions. Tables 1 and 2 list measurements of sitting height, arm span, and triceps and biceps skinfold thickness, for the different age groups of schoolchildren. The peak sittingheight velocity of 6.1 cm/year was seen at age 8.5 years for boys, and that of 6.3 cm/year was seen at age 8.5 years for girls. The second peak of sitting-height velocity occurred at a mean age of 12.5 years for boys and 11.5 years for girls. The sitting-height velocity for the whole year in which the second peak occurred was 4.6 cm in boys and 3.2 cm in girls (Table 3) . Values for peak arm-span velocity of 8.4 cm/year in boys and 8.1 cm/year in girls were seen at age 13.5 years and 8.5 years, respectively (Table 4) .
Results
Percentile curves of sitting height, arm span, and leg length, for girls and boys are shown in Figures 1 
Triceps and biceps skinfold thicknesses are shown in
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Sitting height (cm) Figure 1 . Percentile distribution of sitting height in girls. Figure 6 . Percentile distribution of leg length in boys. Tables 1 and 2 ; increases with age for boys were smaller than corresponding increases for girls.
Discussion
In this study, mean ratios of sitting height to leg length were 1.06-1.18 for boys and 1.06-1.21 for girls. Another study of Chinese children showed this ratio to change gradually in boys, from a mean of 1.4 at age 4 years, to 1.14 at age 16 years; in girls, the ratio changed from 1.36 at age 4 years, to 1.14 at age 12 years, and to 1.18 at age 16 years. 9 Similar growth patterns were observed in other studies, but actual ratios differed according to race. 6, 7, [10] [11] [12] [13] [14] [15] [16] The ratio of sitting height to leg length in our study was greater than that documented for Caucasians and Africans, e.g. 0.85-0.95 in American blacks compared with 1.06-1.21 in our study; indicating that the ratio varies among ethnic groups. 20, 21 In conclusion, our data define growth patterns for children aged 8-18 years in a district of Taipei, with percentile charts for sitting height, arm span, BMI, and skinfold thickness, in both boys and girls.
